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AftJOUCT

4 4«UiU4 ftroeadara it praaaaittd fcr th* aaparmtl** a*4 datarmiaAUaii af tharlai 

Tha aatha* la aayamaTijr 4aal0Md f ar UM *ataralna*laj| af vary aaall quaawvlaa or 

thoj»la* Ua iaa aa 0.10 a*} la roaka aa* araa af aiaaljr diffaraa> aaa*a»iti*n, hat 

 M »« « «! ftr ite 4*Ur*i»ftU«i «T ««r fiMMily «T t*«*rii»* rm ^«4*ilii«« of 

btlov  ri* aUJlimiif VIM thorl«B U

fcr «i*Utiftc «f ilMrivi Abv?« MM  liUcra^ UM 

  HK>*« A HetMilK  / UM 1^p<iH>i< fi
JK

tad a  MfeMiy «f ite *ttr» l«|>vrtMti <B|»«riaM(Ul Ml* thai lad t* 

 f UM Miha4 ara

af tha Traa* UaaaaJti Anra0U«aU«M a/ tt^ Oaolagiaa aurva/ aa««a* 

aiiaiad tha a<M«rata iklaialaatlao «f va97 «Mli aaf^aMa<aa af thartoi

 raa a/ vidalj diffaraM aaa^aaiiiaii. Aa UM aatta4t daaariWd in iha UUratura 

ara *a4 *d«|4ad %  UM aatarmUatlaa a/ iha a«all a^aMiUaa af thoriaji aoa^hi or 

ara aa*  a*aiaa*Oa U UM datamiaaAian aX ib&rlu« 1*\ tha pTHimi al ?*?«,: hata, 

a aajar oan«titiM«t aX a^aj a/ tha aaapiaa ta ba  naljraad, it waa 0jaaa*aar/ ta daralc

 atlMda  apaalmlljr 4a«lciM4 far thia «arlt«

In tha oaralafmimt a/ avafc a *evr . ^^UA%« prwl«lao am4 t^ aa «a^» (1) far 

UM aaparatioa af thatiaa fraa athar alaaaaAaf 04 vhiah tli4Ai«A« slraaolM aad 

r%ra aarlhj ara tfca A«a% tr«ajalaMMf (2) for iha praaaaaa a/ pheai havay and (3) fw 

 aJHirajMafc aX aj§jM>tJLtia^i of thariaji Aaa« than MM aj^ULVcraaw 

In thf f*a+a4ara yra«atftad la UKU ray or i aanuratloai of thariam aa l«4ata la 

iooditlooa- aaaavhat dir f araai fraa thcw daaarlbtd ia UM Utaraiara 

raao i «ni«<i ami lomaa M o« Vw hl^h fa

af Tar/ aaaU a^iafttltW a/ UoriaM* Par tha aaparailaa af tharlaa frai
la fltroac aa!4 

tlraa&laa, advaataita ama tajMa af UM laaalohiUtjr/of **  ffcaphAta oJ tlraoala*.
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of tha titanium la alao rooarad ia thia aUp. tt» *  * if tao titaaiua la r»~ 

a/ a*aa* of t*o iodata arotipltatiaa* la tfra yroaaato of hjrraaaa aorojOdo. 

taa filial cgfaarainaaion a* taw*** in oiia*r ool*ria»Uria, aa taa iadlao oqalvalaat 

of Th(lCj)^, «r fraviJMtrio! M tMOff

Of

1* Caaalato dooaapoaitloa of

2. laaaval of aoarl/ all irtai (and apl;-adaaBm) vita otigri a*«tata ftaa a 1*1

v«. Aigr
rara aarik^ aatf aama «4 of 

«I*vLnua\ aft* afcaayhaia jiraaaal ara ala«

4. M«aloai of ite  ariaa^li at^al;iUU In liKH aa* mra«i;.UaiiM» oX iha
»aliitlOA.

of
iba aivt aaOiav and amrt a\T UK

4. Daobla pra«i|>iUiiaa) «f iiMriam aj itd^ta li tha praaat^a of lu*rof*si 
Ua root of th«

T. ^A^vHa^ttaiLlaB af la^flMi IMT ^^^  iw ^ttAflnaplaw^ aaaflivaabaAaawaflcALLy. t>ha <a aB^Bj^^w ^^awapM^p^^^^^aw ^^» ^^a^^^a* ^»^^^w v^p¥ ^^^^^P^P^B^^W  W^V^^^BB ^**^^pM B^^^^^^F^PB» ^^^^^^»^^^^^»^»^»^ ^»^^^^^»^^^ ^ ^^^r^
ladim oqvlTalafit (diaaolvad ia oaraoa Utrachlorida) af tharlM iadata

afUr radyotion ax ia<uU aad ytwtlyAiaiUav

LUoa of oaajd*. 

!  Mtfcovt 3 I  * aaaa aaaplo baviaf a total rad£oaaU*iw ooaat ooalvalonv %o

0 or iaaa. Uaa propr rtlaaaloljr aaallar aaaploa for taooa aairiac atjhaT aoamta. 

a a/iuroaaloria add aaiatiaa of taa aaaplo a» <^tliA»d in Oacloric&l anr^/ 

rloaaota frajoct aaport io. 2* Caaaiola rtaaaayt ' Uaa or taa aaa*la Jia aa» 

s«t«tial aa it la aot ooaaidorod ami* Vo a*«uaa taav aa tfc riam la j-rooottt ia aa-

it aod ioAfotoa^ aayaalallj ia tho araaoaao of paapyaata^ aa/ oarr/
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1 g of **OQ| la

ii*  tiiuu^oo U 2)0 io 300 *l,

AA ilM MM Mjr MI bo/«r«. CM^ /UtMr, MM

MltttlMi cafttiAiitt 10

tv*

MM 7 *I «? ML DUilU
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«> * JU  AiiAii 5*5 M MAT. A*UA fUUrlAg A* Aoi ******

r»4 IA fcitNr A« ifcit AiirA A* iAA prwtifdUi* ** thai U AAJ FA* i rmutA i>»

AA Mi WAAA* PlMA iAA AAPAT HAA*>1 fling Ul» :rAAi^U*« 1A iAA 

AAtf i Al Af i-1 MQ) AA* ABAAfAJA iAA BAJAT ViiA %HA A^ Af A A

It. ruftAT AO A la HAlAH 5*5 m PA^AT, AalAAlnj UAA fUtr*t* IA A i» A! AAA*«T

If th» fUiTAU lA AA4 AlAAT ffAniiAT AA iA» AAAA> fM^AT «PiU A AiA*T fUiTA

. 1*AA AiMl 4C A! Af A)0 AA* Aftd ATAU «AU. T» tiM fUtrAU, th« wlAM AT

(2? U )b litAAAt> f ttMA -JJ AJ. AI 4 7 ,

At »RA feMM ilAi ATAfATA A AJJAllAA iAAtil«JAl 0.§ Af Af TA% iA 67 Hi Af 

AA* 3.0 Al 01 HMAAAIAXA4 WO). To thi. AA4 10 «1 Af %Ci (*7 ^ 

X) Al Of A 7 IHfltA* If   T iWAAAl AA^T AtililAr Af O0|* 

. ,.'. in iAi^ ^ iAAi 4ATilAftJ 111 iA« AtfM ^lutiCJI lA

iAA VAATilAl Ctr.L- ,r* AAApiA »ClUtloa. Of iAA pf^ 

AfAt tTAAHliT I*!**? ilttft flAMJ. thATA U JT«AAA« iA lAAflJl iAAi 

lA AA4 pAV« TA\A<^4 AM   r^rvO^UAUAA AAAlOtf AA AftAA. If i^A ToC)

jgilBAiil U W 0«t *« AT XAAA, 4tiArmlAA &Cj  tloriAAtrltAll/ (ir«A^lAr«

U, I^ t tnd 1)). If tfcA TIlOj ATfAATt U A« tTA«Ur iAAA 0.1 -C. *AUTAiM

U).

U. Af WT iAiUA4 tJM tDOTilM JuAOAiA fT*OA^^*^ AAJili ATAT tti^H, A44 5 A! Af 

Ailr AlAt AUAV tA AAiilA JO »i^it«f, DAAAA* iAA PAfllAAAlAl U^ftU AA A 

4*0 AA AApAT, tafeiAf A&TO iw AAlAti « !! HJJUJ, AVAAi/ Ui4

ATl4lA4l rAAAiVAT »iih A 50  !



 ad tha l**t drop af tha linold hava baaa traaafarvad fro tho 

Iiltrata* IT it la net oloar, raf Utar . i. tho aaaa paper uata a ei**r 

la ohialaad. ta»laco iha raaoifor with * 30 al haakor* Uaao tho wall* aa4

hotiott of th» prvolpiWtlefi paafcar oith a flao >t of J6 poroaaa alac*ol (SO al af

95 nraaat alnahal dU^Ud with dlaUllad amtor io

tUi«r Mpv» niliaft a«i Mi or«r ruoalivc ite pa***. Jtm» Usa baa&«r with a
76 

iha fcaafcar with a rln» jat of atowaaat alaai^l and traaafar

rinalaca U %te l&ltar p*par* Maka a IiJ-ai riiiaa a/ taa bauiar viUi laa 

oluiiqi and a%M tkUi rlAaloc  «  tfralua4 Uroacn iaa pai^r f a**.« 3

va*hi*i§t a/ ilia Ba^aT vlMi tfca aJbaatel aolrtivii* liaa Wft* laai «T 

iha alceliaa ama a>*ia»d ifcrwajji i«a pafar ahako th» lia^U fro» tu aiaai af Ua

. Total alaahal «ufcia*i ahcmU aoi axwaad 15 *l. w«aa aXf iha iip af ilia

viih taa a*«a aJe^VJ *ol«iioa.

12. ftplaaa iha raa«iT«r «iih a 100 am (19 «a ^laaat ar)arnitrayt)alaai^ir aall. 

fraai taa aafar U iHa j§ ftaanal «iih 1 ml af 1-1 a^lC^ <Hf|»JM t«a ladQ^ iriMi<

th lej or UM aa9ajrf Uam UUi Uw taMal W Innan ataiati «c Wu a^4 ailk a«jr
*

praaipitata ilui aaj acv« crafi abart ilia iap aX iha Bmj^r* L«i ida H?*^ %4a«i

ia na<Mi »lili i«* rapar far akeai 5 almiiaa ie pgraUl aaaylaia aaluiiefi of iha

araaA»Ual«. 4aaa UM aa^ar 6 i4awa »gi ryAAiat a j«i of 41Hilla4 «aiw ar*«ad

ib« iO}» af UMI Pafar. Haial araahmia atiaalJ Aai aa*aa4 amiri 10 al«

13* MM 10 al or aariaa iotrtfihlorida io iNa aol«Uo<i l*i iba aaU, a** 0.2  !

c *omf itav?«r *;i-- VMM ana aaa«« for 2

aMaaurt iha parcaiti trmnaaitcana/ af iha culara* aaJtaiian ia a

aai at a «aralaa^th af 520 allllmicrtma. Oaiaia iha a* TaOj oqaivalant fe/ raf

io A aiaAoard aurro* (^aa ^ap«rx^i%a, H») If a apaaitaphalaaMl ar la aat «vmllahla

iha ac TaQj aa^lvi\loa. of iha aola****  cluUut, aa/ aa aailaatod a/ avaparlaaa «lih

a a«riaa of aiaadarda rroparad frta aoihyl rou *Ad ihjaal aiao* (:

0Z.)



U. Afi«r lottij^ tho a*«olpluto of thorloa iodoto (Fund* a, ooctica 10) ooUlo 

OYOT ftlato, add » al of *7»JO port <nv HjOjb otir aad Allan to ootUa for 30 min*t** 

Filter on a Ml JfcoloiB 5.5 «§ >opor» Mofco DO offort to Wont * o« tr»aar«r all tfto 

pr+oiritato froi th» t»*k«r U %h« f iit«r ptiwfrfc to Mi VMlU Ui*« tfe* H^«r ^ 

AM plMw ^pur w >>r»ti4iiiAA< ir« u» orii^atl btoktjr, Add 5  ! «f MCI art 

t« ih* ^*p«r with tto mid «f 4 Hirriat rod, Flat* tft» boafctr  « tfed 

for about 5 *!«*  , thoo odd f|  ! oX %0. Itello  tirri«t, odd M^M U Uo 

rod one p«ui%f tttoA a al o/  onoooirmiod l%08 in 0*0*00. Pltoo OA too oiooo bo** 

for abool 15 aUoiUo*

fllior oo * 142 m*Ao»a 5*5 «  Pop*Tf %MMforion til Uo oroti^iUio %o Uo 

f»Apcr igr riaolnf vtoo ooogor  xva a iww  ! w* U« filirAto. b» not 

ioo tutor oopor is drmU «oU. t»/ Uio prool^iUtof oroofod la ito 

la « voljrlMd i UtlMM oroolbJLo* *1*r iho p«f«r oUoX/ oiUcut Allo«iA4 U to 

ood iMitL UM oar ton 011 nltk A fraitoAUj 4aor«o«od XIooo. PlaAjJgr ha*t ojt tko 

foil hoot of A Uokor bwrftor A0d feUM for oboo* f airuC4». Hick tbo rooidM o« TmOj

M ^^MAja^^^«J-MMM ^^tek 
acnnni or

fbo trooodaro, outliaod in C«ol6«le*l ^aiY«y fro** ifto»onti Projoot Btporl Bo, 2,

to boon fooad to bo Auitafelo for tbo dooooyoiition 01 ovvt »^»ri«l», roomlts 

ia A HC1 oolotloB of tbo oaoylo. V tho oorbdnato protiplUoMoB* tbyrloj

ood pbaoybatof lo rooovo* from tbo id oou.uiic4i« tho o»r»oaaii ^r^oiritotioA aloe
*.

ao^araUa Uoriom from uroAiom (tbo uraoiom fjaioj li*o tba fUtrato), thaa oofciaf 

it foooiblo to < ! > ! m botb olomovt* oa tbo AAM AA^IO (oo* doalociaal aavrajr Tr 

i rro>ot looort no. 2)*



D* Itfrli yr»oU4»a%iaa 

al*iUla af t act* a pralUJaary 

t aatal* iatlartti ui« rwra 

tiUnia*

an U» WO aalBfcian a/ UM Mr fcaoata

af

tha (ax ̂ 4 

 iFaaniua tfcara

)* DMwrar, U 

  tliudiA «f

wltfc

i««t« li^itd itui

JLVV« rmnrtt i»

or ilMriMi jpitttnfc !  

IA tfc» Ttry <lni» aitri* Mid   

«f f««t«4

la ih« pr« of

im 1 

 f«A at 

in 1-1 IB

Vc £LV« 4 »ith AX. 3 JLA 010)

, Tha acid traalatoi mt tb* pliMrUt«>. 

i» a a^paratiMi af airttciiiia aad part  ; %   iUaAXMn i 

Uv aaidli. (3   * «* ) maad io %!M LadaU fraaiyiiOAas aX 

a r**»ati«a af U» »*Uiiy af tfc*

. tlila ia aaa<ayllih^1 V , r^i iVaiiim taa vnorxam^ aau an/ 

fraaaatf in MM fUiraia fraa tfca aaid ir«atoan%9

Vai» fi^aljiUta «Uh 6  !. af 1-1 WO), tfca vcloa* in 

praal^itata ia dlaa«4^ad flua iaa vaJLaaa ai aaaii aa^uLic 

to prwrida * fiaal valiMa aif KO al aAar ilw *44iiica af IjC* (27 ia 30 

ani KIO) in UM aa%aaajaar>i iaaaia

of iaa

tadiua



tb« Aft A/

of

t**
M AM* rrnrc AATt** MrrUd IB tAl* i*Uit. A/ttr

u

 f

U

IA  t+fciiif 

U !  

it* jTUUr

  MO4lien vU«li will 

which th«ri«i lod*i« !  i

at 74 

f AM it U

far «a

it ta f ell«»«4

mltM, ^P^B ̂ ^V

21f . Ijr

tB tfeB

»  take    

IA ijMAdUttljr 

tfttrA0faltrlBA» AB tte Iib«r*t*d l* dlr«etljr

AcJUtion  */ »  OOB* AA AA

t U indirMt^ it U,  / eaara«9

*f tU 

tfc»t tte

Hi tM dAlA|«lliAHA1lj U BAA **** that

«f IB* JABBJt in tte thcrlua
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of MM*** ttorio* ooftto«t« Tht %Aori*oi

 ido with jJMoia of aAafiiiU, *u*l ret to w&aHod &ftor boiitf filtorod* bo6*m»o A 

auwto qpiftUy cu too ttttfOua Mfdruooa iav*rl*fci/ 4000 tanuta t&o

of >«r/loc ttrsnc%te of n «»< !«» ailimU MIT

in cr«y«riLij.y «uil <|(iiij£iiti«a »f

/ id

toA%A«lAAAi at tbia fVat* ol ite auAljral*) rtMlaing IA Ito vtll       =
!  of CM «ru«r o/ 0.1  « a*d «Mi If Mi oU oi thi* U vol,tili««i b tha) 

Uap. '

X

THo yrotodawo Aooaribod bortia «*  loofcod by

by oddiaf difforoa* tfBMaUo of a *t untold tboriwi oitrato aoluti.n to 90 «1 of oithor

of aa/ otter ooial. Tbo  olutlm vao oWMordiood ay iirooif IWiiAf ibo tb^rioa «  4odo< 

lodoto froa * 10 ol Alifoo4 > /ilioria^ and* rodtttia* viib oooooa«rotod Md aad fiaoil/ 

oo tkO) Aftor prooijiUlijm vita «ki&«U« Aa A fmrtbor abttk OA too 

oifbm OoBBloo  oaiiinif^ 6*^ «1 to 1.4 ol iaoloalTo *f TbC2 §«liiU«« «oro 

ol^ilglod A* tao iodoio oad iao lodUo o^d?aloatt oi t*(lC3)% iltloiaiaod lyooiro 

pboltMtriooliy, tao ro«diaro oaro Uioa ^loliod afaia«t 4 thoorotiool uc^-TbOj 

oanro (oot iKparlaamtAy II). TK« two aoibcdo of ataodartllaftUoa tbookod TOT/ eloaolj<

poaitioa of a  olalioa obUl«od <*i doo«tt«8liioa of A aJMdo (A* ovtUaod la C«KlocUal 

danrojr frAoo Xlowot* hrajoot Kavort Mo. a), too otbor alxiwo9 ialMUoii F, VM aada 

to ro^roooat iao oolaUoa obtalnon oa ilie»aaoaH11« of A pteopfcato rook* Tho 

10 poroaoa MI* FUt/ AlllUitar* of ooclt oolotioa omtalii

*
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A1203

Fe203

VfO

CaO

K20

B Ti02

*Cfe

V205

CT203

11003

MnC

BaO

PbO

P205

1203

^ A ̂ \gt 
\y^y \fJ

NiO

A»*0«;

Solution S

0.75 I

.50

.05

.50

.30

.05

.005

.02

.02

.005

.005

.005

.005

.010

.005

.005

Hone

Done

Solution P Compound used

0.20 g A1C13.6H20

.20 Fed3*oH20

.05 M«Cl2.6feO

1.50 CaCl2

.20 KC1

TiCH

ZrO(N03) 2*2H2<

.02 (NH4)pV205

.02 K2Cr207

.005 0?%) 6^*7024**

 005 MoCl2«4H20

.005 BaCl2.2HjO

.005 Pb(X>3

1*25 \K^L)2^^^!4

... 7(103) 3*^*^2^

Ce(H03)4

.005 NiC^.oi^O

.005 Na2HA*0».12H2(

Ti02, Zr02, CeO^ and T20o were not added to stock solution P but a separate 

solution, Solution C, containing these constituents was made up* £ach 10 ml of 

Solution C solution contained
Tip2 0.05 g added as

ZrQ2 .005 " lf

CeO .010   * Ce(N03)4

T203 .010 «

In preparing the teat solutions 50 ml of Solution S respectively were measured 

out. To each 50 ad of solution P was *dd*d 10 ml of solution C. Definite quanti­ 

ties unknown to the analysts of standard thorium nitrate solution was added to each 

t««t BOlutiea, and thorium **  eeparated^and determined >/ the procedure herein
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11 71 amr i r»rar«M« am* f «r v&t **cti*JM*vM*ri« 4»MmiA»iUa of tfcoriiw

eonrt,

oT * taWta* fti IcdiiM in etrfcaa tvirachlorit*. tWrt if A 4«finit« 

at >4> JftJUitUrotfe Iki* «anr» * *

,tratlin curve of 

 nulvalaat to <a&«ram  * * !  at taerlttt la fi*aa la Fifara i. to

XO) lirtlMrt U 0*2 ag af tWj at tfe(lO))4. D»fi«ii«     ill *T ilM 110^ 

IA taa MM>li fti a tliM by auttlAg 0*2 al af

Hi C^Mll UM tTAli4l%|f 4*f VkL* VhMfMJbtAl ffgrt aM iO  fettfc UM

of

10 al cf a 7

U, U mad 13). UM r *4ioc» ludit^U that

 x Th(XO})i trm A W »0) Mintl** !  aiayltit wiUUB UM lialU

IU

tlM a^eirtl %rftaamlit«aa9 mnNM at avUQrl v«d aftd *T ih^aal MUM IA a«U 

««Uar U UM M^tiral ir»Aa«liiaa»9 *ur*« tf ledlo* IA  4r»ta

th UM atAlMM tru^amii^aaM a% UO aftd $40 «1



»iU 590 AUliAicrtM f«r io&lM in  irMa Utr**fcitrld«. torn 

ii

ol iodint in tarpon ^ilrMfclnrt^t b«i *«ui*U/ U«   itr

AM U !  M^tMT|r %0

tft «X*Ctl7 n>t«^ iM MlMT.

D* fitMaMa «gr M ifip^Pit tgr TipMOI/ Miifcing difr«r«M

 f AT ««id MtM r«d-U^wl tin* MlaAica viUi U4lM-^rlm 

   '  MiiiiM *T K1C| «rf IT «  pMVyM»lir U 
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Figure I. 
Spectral transmittance curve of iodine in carbon tetrachloride.
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. -   Figure III.
Spectral transmittance curves of iodine in-carbon 'tetrachloride, 

methyl red in acid solution, thymol blue in acid solution.
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